Effects of methapyrilene measured in mitochondria isolated from naive and methapyrilene-treated rat and mouse hepatocytes.
Methapyrilene (MP) is a rat-specific liver carcinogen that alters mitochondrial number and morphology both in vivo and in vitro. This biological phenomenon may be due to the effects of MP on mitochondrial function. To test this hypothesis, studies were conducted to examine the effects of MP on DNA and protein synthesis and respiration in isolated mitochondria. DNA and protein synthesis activities were measured using [3H]thymidine and [3H]leucine incorporation. Mouse liver mitochondria were also examined for comparison since no tumor formation or alterations in mitochondrial morphology have been associated with MP treatment in mice. A significant decrease in basal DNA and protein synthesis levels was observed in mitochondria isolated from rats and mice following in vivo MP treatment. This effect could not be reproduced when mitochondria were exposed to 0 or 100 microM MP following isolation, despite the presence of an S9 activation system. Electron microscopic examinations were performed on isolated rat mitochondria and revealed morphologic differences between mitochondria from naive and MP-treated rats. Although significant differences in State 3 and State 4 respiratory rates were noted, the respiratory control ratio, ADP/O ratio, and uncoupler-stimulated respiratory rates were unaffected. Results demonstrate that: (1) MP irreversibly depresses DNA and protein synthesis in a majority of mitochondria, despite only localized morphologic changes; (2) these changes are not reflected by a decrease in respiratory function; and (3) depression of DNA and protein synthesis does not correlate with carcinogenic susceptibility.